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THE RELATIVE EFFECT OF CERTAIN TRIPHENYL- 
METHANE DYES UPON THE GROWTH OF BACILLI 

OF THE COLON GROUP IN LACTOSE 
BROTH AND LACTOSE BILE 

C.-E. A. Win slow and A. F. Dolloff 

From the Department of Public Health, Yale School of Medicine, New Haven, Conn. 

The use of lactose bile as a medium for the preliminary selective 
cultivation of organisms of the colon group was first suggested by 
Jackson in 1906;1 most of the earlier workers who used this medium 
recommended a \0Jc solution of dried oxgall as its basis. This 
medium eliminated many organisms likely to interfere with the isolation 
of bacteria of the colon group, but it also inhibited the weaker members 
of the colon group itself. Melia2 and Levine3 have shown that a 
SJc solution of bile is free from this objection and is, in general, 
stimulating rather than inhibitory for colon group organisms. 

Following the remarkable researches of Churchman,4 Hall and 
Elefson 5 suggested the use of gentian violet as an aid in the selective 
cultivation of Bacterium coli and its allies; while Bronfenbrenner, 
Schlesinger and Soletsky 6 and Muer and Harris 7 have, respectively, 
recommended rosolic acid and brilliant green for the same purpose. 

The present study was concerned with a determination of the 
relative influence of these 3 dyes on the development of colon group 
organisms in lactose bile and lactose broth, respectively. The 5 follow- 
ing organisms were used for the test: Bact. acidi-lactici, Bact. aerogenes, 
Bact. coli (2 strains), Bact. pneumoniae. They were all obtained 
from the collection now maintained by the Society of American 

Bacteriologists in Washington. Transfers were made from 24-hour 

agar slants with a straight wire, and incubation was at 37 C. for 
96 hours. 

Received for publication, June 23, 1922. 
1 Biologic Studies by Pupils of William Thompson Sedgwick, 1906. 
2 Am. Jour. Public Health, 1915, 5, p. 1168. 
3 Abstracts Bacteriol., 1922, 6, p. 37. 
4 Jour. Exper. Med., 1912, 16, p. 221 and p. 822; 1913, 17, p. 373. 
5 Jour. Bacteriol., 1918, 3, p. 329. 
6 Ibid., 1919, 5, p. 79. 
7 Am. Jour. Public Health, 1920, 10, p. 874. 
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The lactose bile was prepared according to the method described by 
Muer and Harris 7 as in use at the Mount Prospect Laboratory, except 
that the dye was not added until after the medium was complete in 
other respects, because of the varying dilutions which were used in the 

tests; filtering was done with filter paper. Sodium cholate (Merck) 
was also used in place of dried oxgall. 

The lactose broth was prepared by adding 8 gm. of dehydrated 
nutrient broth (Difco) and 10 gm. of lactose to each liter of distilled 

water, warming to aid solution and filtering through filter paper. 
The dyes were kept in a Ifc stock solution, the brilliant green in 

water, the gentian violet and rosolic acid in alcohol, because of their 
slower solubility in water. For use in the higher dilutions these stock 
solutions were further diluted with distilled water to 1 part in 10,000. 
The gentian violet and brilliant green were from Eimer and Amend 
and the rosolic acid from Merck and Company. 

TABLE i 
Averagf Amount of Gas Formed in Fortv-Eight Hours by Five Strains of Colon 

Group Organisms 

Broth, 48 hours. 
Broth, 96 hours, 
Bile, 48 hours... 
Bile, 96 hours... 

12 
IV 

15 
18 
28 
33 

20 
25 
43 
49 

25 
25 
46 

We first desired to study the influence of the bile and broth 
mediums without the dyes but adjusted to various acidities, and the 
results of these preliminary tests are indicated in table 1. Growth 
occurred in practically all cases so that the amount of gas formed is 
used as our criterion of viability. The results presented are the averages 
for the 5 strains studied. 

It appears, in the first place, that the bile medium (or more 

accurately the sodium cholate medium) was distinctly more favorable 
than the lactose broth, since at every Ph value the bile medium showed 
more gas in 48 hours than the broth medium did in 96 hours. In the 
second place, the amount of gas produced was progressively increased 

by an increasing alkalinity of the medium up to Ph 8. 
We next proceeded to a study of the inhibitive effect of the 3 dyes 

in mediums adjusted to a Ph of 7. The inhibitive concentrations, as 
determined by a wide range of tests extending to dilutions above and 
below the critical point, are indicated in table 2. 
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SUMMARY 

In lactose broth rosolic acid is inhibitive in a concentration of 1 

part in 1,000 for all 5 organisms studied; and in the lactose bile (or 
sodium cholate) medium the action of this dye is exactly the same. 

Gentian violet is from 5 to 50 times as toxic as rosolic acid in the 
broth medium, the individual organisms showing marked variations in 

susceptibility. In the bile salt medium, on the other hand, the toxicity 
of gentian violet is exactly the same as that of rosolic acid, 1 part in 
1,000 being inhibitive. 

With brilliant green the most startling differences appear. This 

dye inhibits the organisms studied in concentrations between 1 : 100,000 
and 1: 1,000,000 in the broth medium (the strains of Bact. aerogenes 

TABLE 2 
Reciprocals of Inhibitive Concentrations of Certain Dyes 

Lactose Broth Lactose Bile 
Organism 

Rosolic Gentian Brilliant Rosolic Gentian 1 Brilliant 
Acid Violet Green Acid Violet Green 

Bact. coli a 1000 50,000 1,000,000 1000 1000 1000 
Bact. coli b 1000 10,000 500,000 1000 1000 1000 

Bact. acidi-laotici 1000 10,000 1,000,000 1000 1000 1000 
Bact. aerogenes 1000 5,000 100,000 1000 1000 500 
Bact. pneumoniae 1000 10,000 100,000 1000 1000 500 

type being more resistant than those of Bact. coli type). In the 
presence of the bile salt, however, the extreme toxicity of brilliant green 
wholly disappears, Bact. aerogenes and Bact. pneumoniae growing 
even in a concentration of 1 part in 500. 

Opportunity has been lacking to follow out the chemical problems 
involved in these phenomena; the facts are therefore presented without 
further comment in view of their substantial importance in relation to 
the choice of mediums for selective cultivation based on the use of the 
triphenylmethane dyes. 
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